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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zinc-rich powder coating composition 
which is solvent-free and, in addition, exhibits corrosion protective properties 
superior to the performances of the conventional solvent type zinc-rich paint and 
zinc plating, and to provide its coating method and a coated product obtained 
thereby. 

SOLUTION: The zinc-rich powder coating composition comprises a zinc metal 
powder, an epoxy resin (e.g. a bisphenol A type epoxy resin, a bisphenol F type 
epoxy resin or a crystalline epoxy resin) as the binder, and a curing agent as the 
major components. The coating method uses the same, and the coated product is 
obtained by the coating method. 
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sij^BB^ Ltc^u y^'-m t ^ii^'A tt^'jyp u 
A §Jx ->fflfliT ^ c t ^iNfts t -r ^ U -y ^ 

r;H*^fi*M!t^!)c 10 

[W3c)a3] kr7>7xy-;vA§Jx#+-><niii^^;^ 

/Wyy-fi)c53- 1 0 0SlgI5tC«LTffiiS^«* 1 0 0 

y^wmnmiA'^r'h^x. cff^fUy^^'-^^tL 

X cDx ymmt\ tf 7- 7 X y Aiyxd-"* ym^ 
i:iigB^Bi4x4<4^ ymm t (D'pfj. <ti.2mx'h^ct^ 20 

[is*« 5 ] e X 7 X y A §yxd-v+ ymmis x zs 

*SB^Bl4x.t°+ ymmcoi^^ttmtK k:X7xy-;l/ASJ 
xd?+>'«}Sg 1 0 0m«SR{cWLT*g^Bl4x7}-°^->^iJSg 

1 - 5 oaagi?T$.'3. ^n?>ox.t°^v«i3i^^wt- 
^•-10 0 mmwc^ bx^m^m^ 1 0 0 ~ s 0 0 ■ 

lg|5T-* 5 c i: tt^ m^m 4 12«« i^y->^J y 

umme: m'^^m^t. :Lt'^ymmioxifmit 30 

^iJ^BB^ Ltc^Uy ^*-fi!c«- 1 % <!; -r ^ ->* y ^ U 

TtDX.t°4^->^BB'0'>75:< lffl7b\ \£X7:l/-)1 
F Sx4<+ i^«iSgT$.-i. C t ^W'^tt ^ U -y ^ 

cii*« 7 ] ex 7 X y-;i/ F gyx.t':^ ymm^^^ 
t^^u y^'-hrn^tm^^m^tcDU^imtK 

y^'-l&in- 1 0 Oaig|5{C?iLT#iS^Jl5l5 10 0-8 
00llgI5Tfe^c<>;^!^t^i:t5il5RJS6 te«£D y 

^U-y^r;){*^mM!t«!lo 40 

m^m^ Lfzfuy ^'-m t ^ i.^-^i t -r 5 ->* y ^ u 
■y ^vmm.mmimxh'^ x. c: cd/ w > ^ -hjc5^ i: l 
T (^x.t°^ ■>^Bi7!)\ t: 7 7 X y -/i/ F g^x#4^ ymm 

t^.gB^Bttx.t^+->^l}fli^^D'>^ < ^ t 2 flTS)^ c i:^ 

#a i: -r 5 V y ^ y i-mwm%mmio 

9 ] td" X 7 X y - ;P F §y X 4-^4^ vftjfli t ISbIs 
ttxd-°:^^-y<|jflgc7^rg^i:t*A\ E'X7 X y-yi/ F §yx.t° 
^-yl^fll 1 0 Olfig|5lc3fiLT$SB^Bl4x4?4^>'«!fli i ~ 
5 Ol«g|5T^t). cnecOx#4^->mflB^#^f 50 
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^ y^'-mtm^^m-^t(Du^imti\ ^ w y^- 

0 0 ilg|SlC?4 LTMp'^M* 10 0-1000 
filg|5t:-$) C t t -r 5 !I*3S 8 y ^ U 

-yf-r;^<*^*4ffl)St)o 

[11*510] ®fp^#«5Ki:, x.t°:^-y^SB*5J:a'6? 

\m^w.^ L fc / w y -fiStii ^ ^ 3£^5i ^ 1- -y y ^ 

U-y^ifyi*l*4fflfi)t*T'$>oT, CcD/Wy^-fiK^j^fc 

L T tDx -y<itiS7i^ tr X 7 X y A iJx4<:*^ y ^ 
flg t e X 7 X y F §yx.-}?4^ vHjBi t (D'pfj. <.t%,2 
mxh^z.t ^W'&i t -r ^ y y ^ 'J -y =^m\m%mi^ 

[hSjRWi 1] ex7xy-;i/A§yx>t'+y<§f3iiie 
X 7 X y -;u F §yx .ts+ y«}Bg «?g^i:l:*7b^ e x 7 
xy-;i'A^xdC:<^-y8}Bii 0 olSSPtcMLTif X7 
xy-;i/F§yx#:^^-yt§lBi i ~9 9 o oiag|5Tfe>). 
i n ?) (OX .t*+ y ijSi^^^ t ^ / w y ^53' t ffiic 
^)l*i:£Drg-&i:b*?!3\ A^y^-jiS^^M OOllgptc 
«LTffii9^S*l 0 0-7 0 0S»g|5T'fe5ili:^^ 

ntirut^-^ 1 oESicoy'y^; u -y f-l^ft^s^iiSfiJt 

[iisRSi 2] srn^^s^i:. x.t;::^y«fBit5j;a's 

{tm^^l^ L A-Y y ^-fiK^" t i: t ?) y y ^ 
'}y^mwmnmim'(i'h-ox. c(DJuy'$''~i&i>^i: 
L T ©X 4-'+ y^fli e X 7 X y - ;i' A sx d<+ -y lit 
Bi t ex 7 X y F 5Jx.t:4^ y<l}BiS:m^llttx4-°+ 
-y ilfli(D'>^^ <i:t3a-(:-fei.ci; t f ^ y y ^ 
'J'y^r;^{*mmMtlo 

13] e X 7 X y A sx.t:4^ ymm t e 

X7 X y-;b F §yx4;4^ y^fli ilSs^Bttx.t^^^v'lBtBi© 
jg^tb*;!)^. ex7xy-;i/A§yx.t:+y^flii 00s 

«g|5lC)^tLTeX7xy-;l/F§yx^+yi}flg 1-9 9 

0 Ollg|5RmSB^Bttx.t:4^y«}3g 1-5 0 0 0 aMg(5 

^:nf.£Dx.t^4^y^t}flg^$^■r^/^'f y^'"-^ 
53'i;afa^S*t^Dg^^t^^A\ /wy^J'-fiK^jM 00 

mmmcnttwi'^^m^ i o o - 1 o o oiigp-r-^ 
?.ci;;&!f#iai:-r§ ii^js 1 2 teiio y y u 7 i-mw 

1 4 ] 3 M mUTT 

y y ^ u -y ^r;i{*^*4fflfig!t^5c 
umm 1 5 ] iisRs 1-14 i,cEm<^i^y'> u -y ^ 

mm^Mmmmcx-z^x^micmm. m^t^ct^n 

umm 1 6] imm 1-14 icienitDyy^ u vf- 

[0001] 

immmt^mi^mi ^mMma. yy^u y^if^ 
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[0 0 0 2] 

Ltc fv-y^'U-y^y^^'-^-j axis mmyyy^ 
'j-y^-^-ryhj A'Srtiis^nTfc*). ^n^'ntcov^T 

JIS K 5552io<i;tJPK 5553/^^^iJ^$nTl.^i)c ^nPitiffi 

ntLxju<^mtnx^tcr. tfc -;^Tti±ieos 

{t^mm-kv^mx-h-DX . \^--fn^^<D^nmmt6^ 

(iiK;>as^ ^ 1 03 1 L T ^ ffl $ n T t ^0 T ?. c 
i: c 5 ^ o T31tira1liic J: ^ L < ^ 

0 s mi^tc M L T \im\<r>mmt>^t < wj? n s j: 9 

i^7 yfb^tl^^ a ASf^J|l|(DJi»t)'Ojiaan X h 
iaHfc <t o T . Srp^^ -y ^mxtm L < 0 oc>fe 0 

[0 0 0 3] 

S^^fiJ^i: V0CE!t^^*i)llce.1-. fe§t^(i^<t«frH/^ 

hsa'sroV -y+f^tttg^iiiH]?). u -y 
m%mmi\^^<om.^^-^n^zt\z^^:)m>!bxMi^^m-k 50 
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[0 0 0 4] 

[B«li*)^9i-rS/c46cD^S] *KLT. *gaf|B^€e. 

a. fej^^js v^'y ^ u -y y V oPffife* sji LTift 
M L tz ism. istg^ij T\ L '^mn -y > ^ U -y ^ 

(cfijo/co ffeb*.. 1 (Df?sflti. m^^m^ 
^ t tt^yy^')-y ^mwmmmmi^^'^. 

t^yy^ 'J -yf-if»<*mif4*Mif^ ■(:•$) -3 T. c:^Dx.t^4^ 

^ 3 <Dmm. ±iecD^ 2 (ommc%^ y y^vy 
immm^mtts\,^x . ex^xy-^L-Agyx^c^y^g 

flg^ U y^- 1 Si(]^S5S t coU^ttmt^:L7fsi(- 
A-ry^'-l 0 Oiatl5iCj^LTffiia^)S* 1 0 0-5 

5 OiagP L< ti4 5 0-5 5 OMSW Xhi 

[0 0 0 5] *IBfeB^lC$.oTli. x.-K4^->gifli:foJ;a' 

m\m^'U yi^-i^i^ tt^cticji^x. 
5S%^fiic-t^t5, mmmm<Dyy'!7 v y^^^ y h 
^m^ctffx^rci.cDxh*j. ^^ic. mz. mzo 

n<Dyy^ u -y ^-^^ y h ^siay 

/io f^fc. ain#)s*/ex7xy-;UA§yx>t°4^->«! 

Si#*/Wy^"-i:b*AM 5 0/10 0-5 5 0/ 1 0 

t. yy^^jy^^^yh (mnm) x^^i.^i^m^^ 

6 0 0/100 ^mx ^ t^mm^m&T u i^-m 

mxh^. ^(D^Mii. ttS<DffiV^eX7x/-;l/A§y 

T. ifinw^hnxL^ozticx^t^yi^rL^o 
^cx\ ■^hic^m(om^^s^^si^x^^^vi,c\: 
X 7 X y -/b A Six 4-:+ ymm^im&itt -a g wt\ 
^ja©x#4=->')iBisi. mxis^-^:t^y^)i^'v 

y >'/";l'X-r;P. t° 'J 7°a7'by a-;b-/^""i; -> 
yvi/x-r;!/^. x.tv+->ig/StS^fRM*to^T^tl1 U 

/c AMfijn t L^j;*^ o fc i: c 5 . iisgB^Bi4x4<+ -ymm 

2. 5>'':5?->'-\' •;-7'f-;H . 4 7xXb/t:X 
(;t + ->y f-;b^+y7>') ^rg^t^c ttciioT. 
siG^SJKK^i* . 11' X 7 X y A §yx v-msi 
(DP^^^uy-^i'-tLximt^ii^izitLX. izmic 
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[0 0 0 6] EP^, ^m<Dm4(D§%Bm. ffiii^S* 
7 X y -/b A i^x4-s4^ t B^Bttx4-^+ ->«}flg t <D 

'prji<ti>2mx'h^^t^^mtt^'jy<7Vy^fji 
It. m 4 c^^ea^ ic v-y u y ^mimmmm'^ t o 

fe o T , f X 7 X 7 -/P A §yx.tv* ->«})!ifc J; DISb^bI* 
x.-}<:^^ v'^fliiDi'g^irt^T^^V li' X 7 X y A Sx 

ymm \ o o mmmcti Li:ffSM>^i:r.mymm i ~ 5 
ib(DJi7fs^'ymm^'^^t ^^'^^ y^^'-^^tm^^m 

^t(Dm'^tt^ti\ -'N'fy^'- 1 0 0l*g[5fcWLTffi 
Si^SJRl 0 0~8 0 0SMgI5 mtL<lil 0 0-6 
50iag|5. <l:0<fftL<li4 00-6 50fiMg|5) T' 

ym^tLxii. 2. 5-:>'^->'-vU-7'^;H. 4 7 

x-uy}£7s u:^'y?^^jit^y'7y) m^m^stm 

x^tcctii^m. yuy-^i'-tw^^m^^m. mm. 
^cticx>?. m-k^^ji^^-mi^^t-^^^tifxt 

tz.h<DXh^. 

[0 0 0 7] :k^z. idX7x/-;L'A§yx.t°4^->«!fii 

\t. mi^&h'Si<^ntz^m.^^'Dmmxh^-b\ ±5Scd 

ffiin^S*/^ W y^'-Jrb^A^i^V^iJ if » * Lt>A\ (s! 

tmii^ 6 0 0/10 0 ^Mx S i:5^§5(f'F^ttAMgT 

y ^ u 'y f-r;)*!!^^^^^^^ ^ c fsmmxh-o tz. ^^m 
mn^^ii. ^ic^nrcm^m'k<Dt(D^Mibxm^ 
^iiafcm^. If X 7 X y F m:^^^=>(- ymm^^u 

^ ((1) &t>'(2) ) (DXolz. ifX7xy-;bFSJxd< 

^ymmiis ifx7xy-;i/A#^§(7DK*{c$)5^^igi 

^ tc o c ^ y ^ ; ^'^ 2 -3 1 1 7J<,* If ? tcl^ $ n fc ^ 
ig^^cLTfc'D. ^tOttS (3 5 F 5/2 5° C) tie' 
X7xy-;l'A§LJx.t::^i/<l!il©«si)t (1 3 OPS/ 2 
5° C) i;J:t^T(i^;:3ncfa<srD^#«*^S3taT- 

EP-^. *8ScDm6©fSB^{i. xd-::^i'<§j 

t^-yy^'j y xh^x. c(D^uy 

^~mt LTcDxd<+ v«}fli<D'>^c <t'L\ mi3\ t: 

X7jiy~)ivm:i-t'^ymmx$>^^t ^wm tt^ 
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yy^v y^fmmmmm^^mm^ho^xh^. ^ 
y^vy^ii^wmnmf&mzisi'X. ifx7xy-;i'F 

5yx.t:4^ /<ttSi;&-^^-r 5 ^ W y^'-bt'Ti^ t ffiffi^R* 
i:«rg^tt'*A^ A/y^-iS^jM O Ollgptc^r^LT 
ffiSi^S^r^ 10 0-8 0 Ollg|5 (Iff f L < ti 1 0 0- 
TOOlSgP, <t0lifSL<«4 0 0-6 5 0llg[5) 

T'fe ?. ^ t ^ T 5 s o 

[0 0 0 8] ±tZ(DXoi,c. yy;;') yi-fn'wmn(Dm 

i-fxii.rj:<. yy- tm^^m^mm. mmmmt 
m^tmmm. i^^B^mm^si^t^ctic^^x. c 

umim^^i^ Lfc^uy-^'-iii'T^t^^^i&fr^ y 
y^v y=^mwwnmiA'^xh-DX. c cd^ w 

20 1j^tLX(D:L:r^^ymmtiK lfX7xy-;bF^X.t:+ 
e^«J8ii:!(gB^a14xd^4^i/<S}Bii;(D'>;5: < i: t 2 ST'fc?. 
; ^Tf ia -r ^ > ^ U -y ^r/]M*^^4ffl/5Sc!t«3^S#±-r 

5->'y^"J-y^f»i*^*4?afi!t!K!l{C^oT. lfX7xy- 

7b^. E'X7xy-;^Fiyx-t^:1^->^Bil ooaa^isicj^t 

LTilSB^Bl4x4C+ /«}fli 1-50 (»t L < 5 

-1 5ifigi5) ^n?>ox>t:4^-><ssi%^*-r 

30 ^"-fiX^" 1 0 0 LTS&^&«* 10 0-10 
0 0fi«gp (»SL<{i 1 0 0-7 5 OfilSB. J;»)» 
t L<ti4 0 0-7 0 oaag(5) T'fe5di:i&!f$^i;t 

[0 0 0 9] S/c^j>J(C. t:X7xy-;L-A5!=!x4<:*^->tij 

5, ^.8, m9. m \ 2. mi 3(7:)f€0^«D«fc^tC, SSb^b 
•ftx.t°+/1Hgi;&)g^t5ct(cj;oTfl??*-r5^i:t 
40 ^.g||11xd-'=\^viifli{i#^{cSffiT-$. 
0. :3XhiST^«f^ffltc(i|5IW;6''S5c ^-CT. *P. 
l«BMe.ti. HuiiE«J:o{c. liJtAMg<. LA^-^ffiitSi 
tbfjeW^i.^ H'x 7 X y F gyx.t:^ ->«lBi^rg^-r 5 
^ J: o T . x4-:4^ /«Sifi£^7^$f*cD)fAfi^fflx 5 c 

fp]± OSM c^?3J??OSIS^}i /c t c i: (7) T' $ 5 iy / ^ 

ocof^Bj^ti, srn^#S*i:. x>ts4^/iiiit3<J;y®{t:^ij 
L fc / W / fiSt^^ i: * ifiSt^T^ -r 5 > ^ U y 
50 ^*}^<*^*4!|;M!t«!)T$>oT. CC3A^y^--^^^i:LT 
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(Dx4<+ ummtK X 7 X y -^b A §yxd-°+ -ymm t 

7 X y -yl/ F §yx.-}C+ i: ^D'^^S < i t 2 fflT- 

1 0 (c ■:>• y^v-y ^mim-mm'^ tc ^ 
T. ex7xy-;i'A§yx.t°+v-fflflgi;ex7x/-;i' 
¥m:i^^^^'>mmtcoi^^i:mti\ id'x7xy-;i/A§y 

x.t::^->1S!flil 0 Ol«a5(c>rtLTif X7xy-;l'F§y 
x^J-s+i/iJSI 1 ~9 9 0 Ollg|5 (|!?SL<{i. 4 0- 
2 4 01195) TfeO. cn?>©x>-}?4^i/^Bi;gr^^-r 10 

^■■-fiX^j- 1 0 Ollg|5(C^L-Tffiia#8* 1 0 0-70 
011^15 (WtL<til 0 0-6 soiigr^ 

L<{i4oo-6oofia§i5) T'feSu t^!tt^^i^•r?> 
[0 0 10] $?)ic. 1 znmmt. sia^R 

x>t;^^->«jflgi3iT>*S^l:?fiJ^SB^LfcA^ y^jr- 

•^T. CcO-'Wy^'-^^j'i: LTcOx.t:4^->^fliA^ e 

X 7 i y A §yx >t°4^ ->^g}fli i:H'X7xy-;UF§^X 20 

:3<+->S}BgRt>'*gB^Bl4xd^+S/<Sfli<D'>4 < i: t SST- 
«-r?)c s/c. ^m(om\ 3(Dmmi. ±EtDmi 2fe 

X y -yi' A 5y X -y^Bi li' X 7 X y - ;i/ F Six .t°4^ 
->SiHii:J^B^Bl4x.t:4^->«}Si(D?g^tt*A\ i;x7 x y 
-;i/A§yx,-}<+->«}flg 1 0 oafigi?(cjhtLTex7xy 

-/l/Pgyx^t^^^v^Jflg 1-9 9 0 Ollg[5 (»t t< 

(i. 4 0-2 4 01135) &mgB^B'l4x.t::^^->l§tflg 1 - 

5 0 00aig|5 WSL<ti, 3~15 0 0aagP)T 30 

cnib(D:sLt'^ymm^^^t^^^^y'^'-!^i^ 

t^^^m^^tcDm^i:tm-b\ /wy^-^5ti oos 
igi5(c?^LTsrp^#s* 10 0-10 0 oiigp mt 

L<(il 0 0- 7 5 Olftg|5> J:'9if?SL<{i4 0 0- 

7 0 0l«gi5) T$)Si:i:>&1#mi;-ri)t<D;&ifi«-r 

[0 0 1 1] cnf>> mi ZSy^l 3t?35€l3§lC'fl^?)>>' 
y ^ U -v 5^iKJ^*^3f4fflfi)t!t^3{c ^ ^ T ti. b' X 7 X y - /b 

A §yx#+ 1 1:' X 7 X y - ;^ F 5yx.ts+ ->^s!fli t 

m^^ x^-mf^±^^^ctm-trzi^y'7^jy 

[0 0 1 2] $?,(C. :^m(DW,\ ACD^mii.. ±HHcO^, 

1 7^5^ 1 3CDimt'(D^mici^^^i^y-y'j y^fMm 
5f4ffifiXtit- $> o T , m'^^m^(DW-mrm^ 3 mix 
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Itfc. ex7xy-;l'A§yx.t:+v#lllti;. 

(o^m^x^t. a§a^iS5f5icii'x7xy-;i/Aiyx4^ 
+ ->li}fli;&Be-& L fc > ^ u 7 ^t}j{*t*4ffifi)t!t«3ti. e 

X7 X y-yP F §^x:K=^^ ->ffiSg^gE& Lfc t (DtCtt L 

ct^T. eX7xy-;l'Fiyx.-}C4^->^SBii:|5]a|(7)Hft 

14fi&^1f5i:i:^ft]||L. ocom 1 4c'Df«B)5;&^fiK$-ti- 

iJli^$ pjic^jQ;^ ^ c t ic J: 'X iSii^jB614H&^?ii. c 
(D\fi]±. mnit(D?k^ti^om^h^^^mt^':yy^V 

So 

[0 0 13] «cDm 1 5(Dmmi. ±ti(om i T^sm 
om 1 n^m 1 4 «{5inA^ofg0^{cf2^i,-:yy ^7 >; y=^-f^ 

[0 0 14] ±IBcO^ 1 T^Sr. 1 4 cOfsinA^OftB^tcfl^ 

5 > /7 ij ^r;j{*^if4,fflfi)tti{i . r/jM*if tt^^^xfi 
{At^^tis^-n-^^^.nxh'o. ctiib(Dmmx^'y 

mctx?.;mi^-(7)SJii,>e *Mfga;^{c 
*^)gffl$n5?4*!t«3. S!ctni. mi 6«DfgB^{Cfi^5lg 

[0 0 15] ^wmn<o^:L^^^ymmn^t^^^^Ay 

iC/Tv-Tc. {t 1 iiki'X7xy-;UA5yx4-°4^->^B}Si> {t:2 
mi'X7 X y-;l/ F 5^'x.t::^ v^Bi, fk 3 lijgelittx.ts 

^ymmiz. by-si-y^v-y'^^-iii. 47xxb 

[0016] 
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